ABSTRACT Flunitrazepam, a potent benzodiazepine, reversibly binds to the benzodiazepine receptor with high affinity. When irradiated with UV light, flunitrazepam was irreversibly linked to brain tissue. Incororation of [3Hjflunitrazepam was inhibited by other benzodiazepines with a potency corresponding to their affinity for the benzodiazepine receptor. Photolabeling with flunitrazepam reduced the number of benzodiazepine receptors determined by reversible binding of benzodiazepines, whereas the apparent affinity of the remaining receptors was unchanged. Half-maximal incorporation of flunitrazepam occurred at a concentration similar to the apparent dissociation constant of flunitrazepam. Thus, flunitrazepam appears to be a photoaffinity label for the benzodiazepine receptor. The receptor component photolabeled with flunitrazepam was a protein of molecular weight 50,000. Its location in cerebral and cerebellar cortex slices could be visualized by electron microscopic autoradiography. A predominant localization of benzodiazepine receptors in regions of synaptic constants, including those formed by GABAergic neurons (GABA is -y-aminobutyric acid), was observed.
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Benzodiazepines have found wide therapeutic application as anxiolytics, anticonvulsants, hypnotics, and muscle relaxants. Diazepam and flunitrazepam (FNZP) are representatives of this group of drugs. Benzodiazepines elicit their main pharmacological and therapeutic effects by interacting with a specific target structure in the central nervous system, the benzodiazepine receptor (BR) (1, 2) . The affinity of benzodiazepines for this receptor determines the potency of their action in the central nervous system. Because the cellular localization of the BR is, however, unknown, we attempted to identify the types of cellular elements carrying the BR by electron microscopic (EM) autoradiography. This morphological approach may help to bridge the gap between the biochemical evidence concerning the BR and the electrophysiological findings, which indicate that benzodiazepines enhance GABAergic synaptic transmission (GABA is -y-aminobutyric acid) (3). We now describe [3H]FNZP as an in vitro photoaffinity label for BR, which allowed its autoradiographical localization in regions of synaptic contacts, including those formed by GABAergic neurons.
METHODS
Tissue. Synaptic membranes were obtained by purification of crude synaptosomal fractions (P2) (4) on a sucrose gradient (5) , followed by hypotonic shock of the synaptosomal fraction B and collection of the synaptic membrane fraction (6 with nonirradiated controls (Fig. 2) (13) . In contrast, the apparent affinity of the binding sites still accessible after photolabeling was unchanged (Fig. 2) (14) . Thus, specific incorporation of [3H]FNZP not only in P2, but also in slices seems to represent photolabeling of BR.
Structure of BR. Because the chemical nature of the BR is unknown, we determined whether the component to which FNZP is incorporated can be degraded by trypsin. The radioactivity elution profiles from a Sephadex G-50 column of photolabeled, solubilized P2 with and without trypsin treatment indicated that the photolabeled structure was degradable by trypsin. We conclude that the BR is or contains a protein.
In order to determine the molecular weight of the BR protein photolabeled with [3H]FNZP, NaDodSO4 gel electrophoresis was performed with photolabeled, purified synaptic membranes. Only the sample with total incorporation of [3H]FNZP showed a prominent peak of radioactivity (Fig. 4) , which corresponded to a protein of molecular weight 49,600 + 1400.
Autoradiographic Localization of BR. The biochemical identification of a BR protein by photolabeling prompted the attempt to localize the BR by EM autoradiography. For this purpose we had to establish that the photolabeled structures remained integral parts of the tissue during its preparation for autoradiography. Therefore, the density of silver grains in autoradiographs of photolabeled tissue was compared with the radioactivity content of the tissue prior to its preparation for autoradiography. In P2 fractions photolabeled in the presence (30 nM) of enantiomer B11(-) or Bll(+), the radioactivity content and the grain density were reduced to 93% and 89%, respectively, for B11(-) and to 29% and 25%, respectively, for B11(+) as compared to the values found in the absence of either enantiomer. In photolabeled cerebral (and cerebellar) cortex slices, the radioactivity content and the grain density were reduced to 30 + 6% (53 ± 7%) and 37 ± 3% (56 + 2%), respectively, in the presence of Ro 11-7800 (6 mg/kg) compared to its absence. The agreement between the radioactivity content The cellular and subcellular localization of BR was analyzed in autoradiographs of photolabeled slices ( Fig. 5 and Table 2 ). After injection of [3H]FNZP alone, a selective accumulation of silver grains was found in synaptic contact regions (i.e., on nerve endings and adjacent postsynaptic and glial structures). Mean values + SEM from 40 grid squares (1 grid square = 5776 ,um2).
The 66% probability circle around each grain contained at least part of a nerve ending or postsynaptic structure. Thus, the region of synaptic contacts comprises nerve endings and adjacent postsynaptic and glial structures. § Grains localized intracellularly in the perikaryon. The same distribution of grains was obtained after injection of [3H]FNZP in combination with the pharmacologically inactive benzodiazepine, Ro 5-2181 (1). Although regions of synaptic contacts comprised only about 16% of the total slice area, they were associated with 55% and 74% of all the grains present in cerebral and cerebellar cortex slices, respectively.
The reduction in the number of silver grains due to the presence of Ro 11-7800 occurred almost exclusively in the regions of synaptic contacts (Table 2) . Because biochemically the BR is considered to be a component of the cell-surface membrane (1), this result is consistent with a presynaptic or postsynaptic localization of the BR without excluding the presence of BR on adjacent glial surfaces. The limited resolution of EM autoradiography prevents a distinction among presynaptic, postsynaptic, and adjacent glial structures. The displacement by Ro 11-7800 of a few grains in the nerve cell bodies in cerebral cortex slices (Soma, Table 2 ) is probably unrelated to the BR because the grains were localized intracellularly, remote from the plasma membrane.
Although in cerebral cortex slices only axodendritic contact regions contained silver grains, both axodendritic and a few axosomatal contact regions were labeled in cerebellar cortex slices. In 60% of the labeled cerebellar nerve-terminal regions the synapse was not visible; in 20% an "asymmetrical" and in 10% a "symmetrical" synapse (17) could be identified, the rest being obscured by the silver grain. The nature of some synap~tic contacts could be identified from the cerebellar cytoarchitecture. Small axodendritic contacts close to mossy fibers, but rarely mossy fibers themselves and their synaptic contacts, contained displaceable silver grains (Fig. 5) (Fig. 2) . (vi) Half-maximal specific incorporation of FNZP occurs at a concentration corresponding to the apparent Kd of FNZP determined in reversible binding (Fig. 3) . Thus, the protein of molecular weight 50,000 photolabeled with FNZP (Fig. 4) A corresponding oligomeric receptor structure may be indicated by the difference in molecular weight of the BR solubilized in detergents (200,000-300,000) (18, 19) 
